Introduction
The Authors, in the 700 th year from the birth of Giovanni Boccaccio, intend to celebrate the event by their
proper means: statistical, numerical, computing, cartographic techniques, as used in Geomatics.
As the Decameron novels record time, places, itineraries, it's easy to put in evidence the latter (with further evolution of synthesis of results).
Boccaccio's world, from the cartographic viewpoint, is not the one of T-O maps, but the one of portolanos for travelers and merchants.
Most of the medieval maps have a general "TO" shape. The "O" means the outer ring of waters, the Ocean, which encloses the lands; the "T" is the general shape of the three continents, as related to the three sons of Noah. Indeed, in the Middle Age, the Earth was thought of as a globe mainly covered with water, with a number of islands comparatively small, a part of which was Oekoumene. So, it was thought as possible a plane representation of Oekoumene. This type of maps is clearly related to the views of Augustine about the City of God: evidently, the will of God has placed Christians at the centre of Oekoumene, as non-Christian peoples are relegated in outer spaces, even at boundary of non-human beings.
Boccaccio's world is the one of Florentine merchants. Ptolemy's Geographia had been translated from Greek to Arabian language in the IX century; later a latin translation was made available in the early XIV century. Obviously Boccaccio could not know about Geographia, however, in the period of Napolitan q the frequency diagram of the so-called "Places of Heart"; q the geographical location of the said "Places of Heart" in Italy (in two different depictions, natural and
q the location of the same "Places of Heart" in Boccaccio's world (with both modes of representation).
3 A comment regarding political geography: the islands of the Tuscan archipelago never belonged to Tuscany, before the Congress of Vienna (1815). 4 Descents to Hades are recorded in Odyssey and Aeneid, as well as constituting the first part of the Divine Comedy. 5 Dante's Comedy is later quoted at length by Galilei himself, when, in 1588 he gives two lectures at the Florentine Academy on the subject of the build, shape and size of Dante's Inferno, developed from studies by Antonio Manetti, a mathematician and architect from the Florence of the XV century, concerning the site, shape and measure of Inferno, and also the size of giants and of Lucifer, as shown by the testimony (not absolutely consistent) of the humanist Cristoforo Landino and of the Renaissance poet Girolamo Beniveni, both Florentines . 6 Fanciful voyages to the Moon are also described in antiquity by Lucian from Samosata. In "Orlando Furioso" (by Ludovico Ariosto) Astolfo too goes to the Moon. 7 Anamorphic maps are well suited to highlighting the places of the "Heart". Indeed, Florence is scarcely visible on a "natural" map (being comparatively small in area), but is clearly indicated on an anamorphic map of Italy.
As far as Boccaccio's world is concerned then, it is confined, apart from India and China, solely to part of Europe, to the Mediterranean Sea, to North Africa and the Near East. For this reason too, a normal map (with its meridians and parallels) would include large areas with no involvement in the novels (since only
Italy, France and a few other countries are spoken of, the overall result would make the map difficult to read).
When, however, all the territories (or proper groupings of the same, if too small singularly) are given at an unitary (and non-zero) weight, and one unit is added to all counties involved, so as not to distort the result, the resulting sum gives an anamorphic chart much less deformed than the natural map, and hence much easier to read. Moreover, this procedure does not alter data, but simply transfers the digits representing them, that is a shift of origin (a standard procedure, together with the change of scale, in Cartography).
The places of heart in Italy of the Decameron: a frequency diagram
The places of heart in Italy of the Decameron: a classical thematic map
The places of heart in Italy of the Decameron: an anamorphic chart
The places of heart in Boccaccio's world: a classical thematic map
The places of heart in Boccaccio's world: an anamorphic chart
Further proof of the non -randomness of the "Places of Heart" is provided by Boccaccio himself, as seen if 
The travel routes
The list of travel routes will show the basic unity of Boccaccio's world (Italian and otherwise), detecting in it a unique cluster, albeit, to varying degrees, a jagged one. 
Connection (alphabetical) matrix
Connection re-ordered matrix 8 The numbered list is presented beside the alphabetically-ordered list of places of the "Heart": numbers are in parenthesis on the right.
CONCERNING REPRESENTATION

Diffusion-based method for density-equalizing maps: the theory
Traditional thematic mapping, unlike standard reference maps which only show natural features, highlights the spatial distribution of a given item or of a specific characteristic (temperature, agricultural-related items, population density, etc.). It also shows variations in data over time, such as the history of a migration or the spread of a disease.
In short, a thematic map combines geographical data and the time variable linked to the relevant items. In addition, it makes plain relationships among the most important features and aids correlation analysis of geographical data.
In the actual creation of any thematic map, once both a specific physical area and a suitable cartographic projection have been selected (usually, from equivalent projections, which preserve dimensional stability of the tested area) it is fundamental to perform an analysis of a number of sets of statistical data and to choose an appropriate method for representation of the variables.
Colour, for instance, is a major element in producing clear and effective maps.
However, the last few decades have seen an increase in the the use of cartograms in which the tested area is not stable, but may be distorted in order to convey information relating to the feature itself (anamorphic maps). Indeed, an anamorphic map is easier to understand and provides a better overview of a specific geographical question.
Many scholars have generated cartograms in which the dimensions of a given region would be proportionate to its population or to any other feature (or a statistical variable). However, this type of graphical rendering of statistical data makes it hard, at times, to recognize the areas under examination, as the constraints for assembling adjacent regions produce distortions, which may result in the map being difficult to use.
Moreover, drawing such maps is a difficult computational task, requiring considerable time for calculations to be performed.
In Elementary Physics, which allows easy-to-read cartograms to be produced 9 .
The algorithm is based on the Theory of Diffusion, and, for this reason, the cartograms are also known as "diffusion-based" or "anamorphic maps".
For a distribution-based cartogram, distribution must be necessarily uniform and after resizing areas so that they are proportionate to the variable, by definition, density is equal everywhere, Given a particular distribution, one way to create a cartogram is to let the elements "flow" from areas of greater density to areas of lesser density, with the aim of equalizing overall density, as in any diffusion process of Elementary Physics (it can be easily proven that linear diffusion is simply a density equalization).
Moreover, since areas of interest have boundaries or coastlines (beyond which density is unknown or insignificant), interest often regards particular areas of the globe and not the entire globe itself. Here, a neutral threshold condition is applied, ensuring that the area of interest floats in a kind of sea of uniform density, equal to the average of the densities of the entire area of interest (the tested area should remain constant during the diffusion process).
These intuitive considerations complete the description of the method used ( the algorithm implementation, in contrast, requires computing operations which must be carried out in a relatively short time). Be this as it may, this remains a highly interesting tool for the representation and analysis of geographic data.
Anamorphosis
The following text is a brief history of anamorphosis, a word first used in the 17 th century, although the process itself had been experienced long before.
In fact, perspective, discovered in the 15 th century, offers the third dimension and, while it is often taken to represent a type of realism, it remains an artifice, and, as such, it lends itself to different uses, including the creation of optical illusions or even deformations of ordinary reality. Indeed, the distinction between art-copy and art-evocation goes back to Plato, with reflections on the difference between object and vision fascinating scholars, philosophers and artists throughout history.
Lorenzo Ghiberti, Tommaso di ser Giovanni di Mone Cassai, known as Masaccio, Leon Battista Alberti, Piero della Francesca, Leonardo da Vinci, Albrecht Dűrer, Jacopo Barozzi da Vignola are the best exponents of compositions and artifices based on Optics and Geometry.
In the history of art, of the variety of ways of representing three dimensionality on a flat surface, perspective is often taken to be that closest to reality, though also as being a symbolic technique like any other. Ernst
Gombrich and Erwin Panofsky, respectively, are major proponents of these two opposing views: the former removed from what they would paint following the classical rules of perspective. Consequently, a certain degree of rejection on the part of the general public was to be expected at the time, because the rules of perspective had already penetrated the public unconscious (Odifreddi, 2011).
According to Martin Kemp (Kemp, 1999) Artists in antiquity, indeed, used deformations for specific purposes: a statue by Fidias, which would appear unnatural at ground level, could be appreciated in all its splendour when placed at the exact height envisaged by the sculptor (even if this caused Plato to object since the "corrections" distanced the work from reality).
Early interest in anamorphosis is associated with Leonardo's experience of examining issues posed by distortion at the periphery of vision concerning the necessity to paint curved surfaces when the viewpoint is oblique (Gian Paolo Lomazzo describes these as problems of "inverse perspective").
Anamorphic applications become more frequent towards the end of the 16 th century, and while the first anamorphic pictures come from North Europe, theoretical studies are largely developed in Italy, by Leonardo and others.
'Costruzione legittima' is one of two applications of perspective, since the system can work in both ways.
Indeed, a square in perspective becomes a trapezoid, but there is nothing to stop a trapezoid appearing to be a square, by an inversion of the viewpoint (which is shifted to a position above the principal point, at an appropriate height, equal to the distance between the distance point and the principal point).
Once the principles have been calculated, a number of developments may follow, including specular, conical or cylindrical anamorphosis. At any event, here we are dealing with images that, when viewed head on, are hard to understand and sometimes disturbing but which appear understandable and even harmonious when looked at from a specific angle.
Later, in the seventeenth century, Jean François Niceron, Marin Mersenne and Emanuel Maignan, three scholars, monks of the Order of Minims, expert in optics and geometry and on good terms with Descartes, assert that what appears at first strange and fanciful is not due to chance or to supernatural phenomena, and that, furthermore, techniques used to record and describe and imitate the real world do not serve merely to represent reality, but also to reveal it.
According to Descartes, optical illusions can be constructed, as well as deconstructed and unmasked, by the laws of vision: indeed, the subject of illusion is at the heart of his thought.
For Niceron, anamorphosis is not merely a trick of the light, but rather a way to detect the presence of something hidden or unclear. La perspective curieuse (1638) and Thaumaturgus opticus (1646) are the masterpieces of this enfant prodige who, at the age of 18, is already writing about Optics, and who dies at only 33 years of age.
The first of these works begins with a description of the principles of perspective, starting with the first five regular solids, before proceeding to discuss more complex composite, irregular or hollow solids.
Even more interesting is the part outlining the rules for producing images, which at first sight appear deformed, but which acquire harmonic proportions when seen from a particular viewpoint (the first example is a chair). Lastly, catoptric anamorphosis is described (images viewed in a mirror), together with elements of Dioptrics.
Figures of Saints on the walls of the Minim monastery in Paris, at times hard to perceive, viewed from a different angle, suddenly reveal their magnificence and remind us of worldly vanity (Baltrušaitis, 1978) .
Matters regarding the illusion of the senses captivated Descartes just as they had Plato. In his "Discourse on the Method", the former says "I have ever remained firm in my original resolution …..to accept as true nothing that did not appear to me more clear and certain than the demonstrations of the Geometers had formerly appeared".
At a certain point, in the "Dioptrique", Descartes observes that, when one holds a little ball between crossed fingers, our senses deceive us, making us believe there are two balls; he also finds other cases of the senses being tricked ( distorted images, too, deceive when not viewed from the correct angle).
Both painters and philosophers are wont to reflect upon illusion and truth, and consequently we have many (totally or partially) anamorphic pictures.
As an example, we present below a portrait of Edward VII of England, clearly distorted by anamorphosis, to be compared with the normal proportions, when seen from the right viewpoint.
"The Ambassadors" a famous painting by Holbein, shows two French ambassadors, standing and looking to the front, leaning against the upper of two shelves, on which a celestial globe, some astronomical instruments, a book, and a sundial are to be seen, while on the lower shelf there is a terrestrial globe, a square and compass, two books and a lute. These objects symbolize the liberal arts, from astronomy to geometry, from mathematics to music, but, at the same time, evoke the art of perspective, since they feature regularly in treatises on perspective. At bottom right, a strange object lies on the floor: it is a skull, recognisable as such, however, from a single viewpoint alone. The anamorphic image of the skull (which completes the evocation of perspective already seen in the aforementioned objects) represents the vanity of the arts, of the sciences, of power, and is in keeping with the Nordic tradition of the "Triumph of Death".
However, anamorphosis can also be used for playful ends (mainly, the spherical and cylindrical ones), such as for Chinese illusionist tricks.
